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Abstract
The discomfort  from receiving an intramuscular in jec t ion  is  
pain t h a t  may be reduced by proper nursing in te rven t ion  i f  the 
gate  control  theory i s  applied.  A group of  71 adult  
preopera tive  pa t ien ts  were randomly assigned to  control  and 
experimental groups. The experimental group received a warm 
(43.5*C), 800 gram pack proximal to  the s i t e  of in j e c t io n .  The 
control and experimental group scores were compared using a 
Mann-Whitney U t e s t  of s ignif icance  fo r  the  in te rven t ion .  The 
in te rven t ion  was not s ig n i f ic a n t  in reducing the  discomfort  from 
an intramuscular in jec t ion  a t  the .05 leve l .
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Chapter 1
Introduction
Professional nurses assume re s p o n s ib i l i ty  fo r  the  
development and appl ica t ion  of  techniques t h a t  a s s i s t  them in 
meeting t h e i r  p a t i e n t ' s  needs. As they s t r i v e  to  improve the 
q u a l i ty  of p a t ie n t  care,  they often look a t  improving these  
techniques.  They look a t  t r a d i t i o n a l , as well as new, 
techniques and evaluate them fo r  appl ica t ion  to  t h e i r  p a t i e n t s .
One concern of  nurses i s  the reduction o f  p a t ie n t  discomfort 
from various procedures. Nurses, while func tioning in an 
interdependent ro le ,  a s s i s t  physicians with many procedures th a t  
cause discomfort .  One r e s p o n s ib i l i t y  i s  to  a s s i s t  with the 
actual  technique.  However, t h e i r  most important ro le ,  many 
t imes,  i s  comforting the p a t i e n t  during what may be a 
f r igh ten ing ,  as well as uncomfortable experience.
Nurses functioning in t h e i r  independent ro le  of  t r e a t i n g  
pa t ie n t s  responses to  t h e i r  health problems, many times become 
the profess ionals  who ac tua l ly  i n f l i c t  discomfort .  Nurses'  
r e s p o n s ib i l i ty  to  p a t ie n t s  are to i n f l i c t  minimal discomfort  
while performing the necessary nursing techniques .  This is  
evident during the  many times a day when nurses adminis ter 
parenteral  in je c t io n s .
In jec t ions  cause discomfort to  many p a t ie n t s  because of the 
actual trauma from inse r t ion  of the needle in to  body t i s s u e  and 
the i r r i t a t i o n  of  the in je c t a t e  on t i s s u e .  Nurses can do very 
l i t t l e  to  change the  chemical composition of  the  i n j e c t a t e ,  but 
may be able to  reduce the discomfort of in jec t io n  through 
appl ica t ion  of  s c i e n t i f i c  p r in c ip le s .
Problem Statement
Nurses, many t imes,  feel  f r u s t r a t io n  when they must i n f l i c t  
discomfort  on t h e i r  pa t ien t s  while performing nursing 
in te rven t ions .  They id en t i fy  with the p a t i e n t  and feel  g u i l t  
about being the people i n f l i c t i n g  the discomfort .
Many p a t i e n t s  have experienced discomfort  from intramuscular 
in jec t ions  even though the in jec t ions  have been administered by 
approved techniques .  For years health care p rofess ionals  have 
studied  various techniques in an attempt to  r e l i e v e  the 
discomfort  of  in jec t io n  fo r  t h e i r  p a t ien t s .
Using knowledge of the physical and psychological sciences 
to  decrease t h a t  discomfort has not made in jec t ion  f ree  of 
discomfort.  However, using these  sciences nurses can be assured 
th a t  they are providing optimal comfort fo r  t h e i r  p a t i e n t s .  
Purpose
Receiving an in jec t ion  f ree  of discomfort  may not be 
a t t a in ab le  but any step toward t h a t  goal would be welcomed by
both pa t ien t s  and nurses.  The purpose of t h i s  inves t iga t ion  was 
to  add to  the  body of  knowledge concerning a l l e v i a t i o n  of the  
discomfort from intramuscular in jec t io n s .  In p a r t i c u l a r ,  would 
appl ica t ion  of a warm/pressure pack decrease the  discomfort of 
receiv ing an int ramuscular in jec t ion?
Hypothesis
The research hypothesis fo r  t h i s  study was: subjec ts  who
receive  intramuscular in jec t ions  using a proximal warm/pressure 
pack placement technique will  experience le s s  discomfort from an 
in jec t ion  than those who receive  the  in jec t ion  without the 
placement of  a warm/pressure pack. The independent var iab le  in 
t h i s  study was the  placement of a warm/pressure pack proximal to 
the in jec t ion  s i t e  t h i r t y  seconds p r io r  to the  in j e c t io n .  The 
dependent var iab le  was the  in t e n s i ty  of  the  discomfort as ra ted 
by the subjec t  on a graphic r a t ing  sca le .
Definit ion of Terms
Chronic pain: pain l a s t i n g  more than s ix  months and being 
t r ea ted  pharmacologically by a physician.
Discomfort: an unpleasant sensation as ra ted  on a graphic
ra t ing  sca le  by the subjec ts  immediately following an 
intramuscular in jec t io n .
Dorsogluteal  s i t e :  the  int ramuscular in jec t ion  s i t e  located  by 
div iding the buttocks in to  quadrants.  The c r e s t  o f  the  
i l ium and the i n f e r i o r  g lu tea l  fo ld  serve as the 
super io r and in f e r i o r  boundaries.  The in jec t ion  i s  
given in the upper oute r  quadrant two to  th ree  inches 
below the i l i a c  c r e s t  as i l l u s t r a t e d  in Figure 1.
Figure 1. Dorsogluteal s i t e  fo r  intramuscular in jec t ion
(Dison, 1971)
Graphie Rating Scale:  a subjec tive  ra t in g  instrument th a t
cons is t s  of a s t r a ig h t  l i n e  with desc r ip to r s  a t  each 
extreme and fo r  the  length of  the  l in e :  s p e c i f i c a l l y  as 
shown in Figure 2.
Figure 2. Example of a graphic r a t in g  sca le
no ________________________________________  as bad as i t
discomfort  S 1 i g h t-M o d e r  a t  e-S e v e r  e can be
Intramuscular in jec t io n :  the admin is tra tion of a l iq u id  form of 
a medication in to  a muscle (gluteus  maximus in th i s  
study) by use of  a needle.
Mild Pressure:  the  cutaneous pressure  necessary to  s t imula te  
pressure  sensation but not so strong as to  cause pain;  
approximately th ree  grams per square centimeter.
Proximal placement technique: the  placement of the  warm
g e l - f i l l e d  pack on the skin between the in jec t ion  s i t e  
and the  spinal cord,  s t imula ting  the LI through 15 
dermatones as i l l u s t r a t e d  in Figure 3.
Figure 3. I l l u s t r a t i o n  of  the  warm/pressure pack placement used 
in t h i s  study.
^Warm Pressure Pack
Basic Books, Inc.
Warm/pressure pack: an e igh t  hundred gram p l a s t i c  container 
f i l l e d  with gel t h a t  r e t a in s  heat .  I t  measured 11 
centimeters  by 25 centimeters .  The gel maintained a 
temperature of  43.5" Centigrade.
Z-t rack method of int ramuscular in jec t io n :  an in jec t ion
technique t h a t  requires  l a t e r a l  displacement of the 
skin and subcutaneous t i s su e  p r io r  to  the in jec t ion  
into  the  muscle. The skin i s  re leased  following needle 
withdrawal.  Theore t ica l ly  t h i s  action sea ls  the needle 
t rack  to  avoid leakage of medication from the muscle 
t i s su e  to  the subcutaneous t i s s u e .
Chapter 2
Review of  the Li tera tu re
There ex i s t  some concepts such as pain t h a t  defy c lea r  
d e f in i t i o n .  Pain i s  generally  described as a discomfort even 
though a l l  discomfort i s  not pa in fu l .  Merskey (1979) defines 
pain as an unpleasant sensory and emotional experience 
associa ted  with actual or potent ia l  t i s su e  damage, or described 
in terms of such damage. A nursing p rac t ice  d e f in i t io n  proposed 
by McCaffery (1979) s t a t e s  pain i s  "whatever the p a t i e n t  says i t  
i s ,  ex is t ing  whenever he says i t  does."
Nurses confront pain or discomfort da i ly  in t h e i r  p rac t ice .  
They confront i t  when t h e i r  p a t i e n t ' s  heal th  problems require  
surgery and when i t  i s  one of the p a t i e n t ' s  symptoms. Nurses 
a lso  confront i t  when they administer intramuscular i n je c t io n s ,  
in which case they i n f l i c t  the  discomfort to  achieve a 
the rapeu t ic  goal.
In jec t ions  e l i c i t  both a sensory and emotional response 
thereby meeting Merskey's d e f in i t io n  of pain.  The in jec t ion  
phys ica l ly  d is rup ts  the t i s su e  and the p a t ien t  genera l ly  has an 
emotional response which, depending on the experience,  i s  
sometimes converted in to  a f e a r .  Mackenzie (1954) s t a t e s  th a t  
t h i s  f e a r  of in jec t ions  i s  acquired during childhood with 
memories ca r r ied  throughout l i f e .
Early research by Shaffer (1929) discovered th a t  medication 
absorption i s  r e la ted  to  the technique of adminis t ra t ion .  This 
research showed th a t  the Z-Track technique decreased seeping of 
medication in to  subcutaneous t i s su e  where most sensory 
discomfort i s  i n i t i a t e d .  These r e s u l t s  have l im i t a t i o n s  in t h a t  
the  research was performed on cadavers with oil  based con t ra s t  
media. Even with these  l im i t a t i o n s ,  the study has not been 
challenged and the technique is  used today fo r  many 
intramuscular in jec t io n s .
Research by heal th  care profess ionals  on methods of 
intramuscular in jec t ions  have met with some success in reducing 
the discomfort of in jec t io n .  Zelman (1961) found th a t  in jec t ing  
into  a re laxed muscle decreased muscular re s i s tance  and pressure 
on the  nerve endings, producing l e s s  discomfort.  More recen t ly ,  
Kruszewski, Lang and Johnson (1979) used t h i s  re laxa t ion  
p r in c ip le  and found th a t  the  prone pos it ion  with femurs 
in t e r n a l ly  ro ta ted  decreased the in te n s i ty  of discomfort  f e l t  a t  
the time of in jec t ion  in to  the dorsogluteal  s i t e .  This 
experimental study was conducted in a hospital  s e t t i n g  with 44 
human sub jec ts .  This study was ca re fu l ly  contro lled  and 
produced r e l i a b l e  information th a t  may be applied to  nursing 
p ra c t i c e .
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Thermal app l ica t ions  have also been used to  r e l i e v e  the 
discomfort  from intramuscular in jec t io n s .  Travel1 (1955) 
suggested the use of local r e f r i g e r a n t  chemicals over the  s i t e ,  
p r io r  to  the in je c t io n ,  to  reduce the  discomfort  of  in je c t io n .  
This experimental study took place in a hospi ta l  using human 
sub jec ts  and wel l -con tro l led  var iab les .  Eland (1985) suggested 
using the same technique whenever de l ive r ing  an in jec t ion  to  
p e d ia t r i c  p a t i e n t s .
Wing (1976), in a non-controlled study using ice  packs 
proximal to  the s i t e  of in jec t ion  found a pronounced decrease in 
discomfort .  This study of  75 pa t ien t s  was d e sc r ip t iv e  in 
na tu re .  No o ther  s tudies  were found in the l i t e r a t u r e  to 
support  t h i s  observation.
Heat has been used for  centur ies  to  r e l i e v e  discomfort .  The 
use of  heat in Turkish steam rooms and Roman baths i s  well 
known. Fuers t ,  Wolff and Wietzel (1974) s t a t e ,  "local 
app l ica t ion  of  heat usually  r e l ieves  pain ."  They a t t r i b u t e  t h i s  
to  the  changes in muscular tension and vascular d i l i t a t i o n .  The 
theory a t  t h a t  time was t h a t  the d i l i t a t i o n  of  a r t e r i e s  
increased the  blood flow and the oxygen to  the t i s s u e s ,  thereby 
reducing the pain.  Since 1974 increasing evidence in support  of 
the  gate  control  theory of pain transmission suggests t h a t  there  
are  a lso  sensory changes caused by the heat and pressure
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stimulus during the app l ica t ion  th a t  closes the  gate to  pain 
s t i m u l i .
Long and Carol an (1974) s t a t e  t h a t  proximal s t imula tion of 
sensory nerve f ib e r s  can mask or modify the perception of pain.  
Small-diameter f ib e r s  of  the  per ipheral  nerves conduct 
ex c i ta to ry  pain,  which can be blocked i f  la rge-d iameter  
per ipheral  nerves are s t imula ted p r io r  to the  painful 
st imula tion (S iege le ,  1974). Small diameter nerves (A-beta) are 
st imula ted by l i g h t  pressure i r r e sp e c t iv e  of the temperature of 
t h a t  pressure app l ica t ion .
No valid  study was found using heat to  r e l i e v e  pain of 
in jec t io n s  or r e l a t ed  to  decreasing acute pain p r io r  to  a 
procedure. DeLateur (1974) s t a t e s  t h a t  e i t h e r  heat or cold 
appl ied to  the  skin r a i s e s  the  threshold  of pain.  Heat is  
genera l ly  prefe r red  over cold i f  the  p a t ien t  i s  allowed to 
choose.
Conceptual Framework
This research study i s  based on the Roy adaptat ion model of 
nursing and the app l ica t ion  of the  gate  control  theory of  pain 
transmission .  The Roy adaptation model of nursing views man as 
a biopsychosocial being with modes of adapting to  a changing 
environment. Nursing ac ts  through the nursing process to
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promote man's adaptation in each of  these  modes in s i tu a t io n s  of 
health  and i l l n e s s  (Roy, 1976).
The goal of nurses functioning under the  Roy model i s  to  aid 
p a t i e n t s  in t h e i r  adapta tion.  However, nursing in te rventions  
can a c tu a l ly  move the  p a t ien t  toward mal adaptation,  which may 
d i s ru p t  the  i n t e g r i t y  of the p a t i e n t .  This d is ruption is  often  
temporary but can a l t e r  the  p a t ie n t s  time o f  recovery from an 
i l l n e s s .
I f  p a t ie n t s  can focus on recovery they recover more quickly 
with a g rea te r  sense of i n t e g r i t y .  I f  the p a t ien t  focuses on 
the the rapeu t ic  techniques due to t h e i r  discomfort ,  the overa ll  
recovery period i s  longer.  Some in te rven t ions  by nurses,  such 
as in j e c t io n s ,  i f  uncomfortable can cause t h i s  inappropriate  
focusing and delayed recovery.
Roy and Roberts (1981) s t a t e  t h a t  "to promote adaptation,  
the nurse manipulates the  st imuli  so they f a l l  within the 
p a t i e n t ' s  zone of p o s i t ive  coping." The technique of 
intramuscular in jec t ions  i s  one area in which the nurse can 
decrease or modify a st imulus.  With some p a t ien ts  the in jec t ion  
becomes a focal st imulus ,  which i s  the st imulus immediately 
confronting the p a t i e n t .  I f  the technique becomes more 
comfortable the p a t ie n t  can focus on adapting to h is /he r  
pos i t ion  on the h e a l t h - i l l n e s s  continuum ra th e r  than on response
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to  the  technique.  Thus, through use of an intramuscular 
In jec t ion  technique th a t  has no adaptive meaning, the  pa t ien t  is  
aided toward adaptation and recovery.
The nurse can apply the  s c i e n t i f i c  p r in c ip le s  brought fo r th  
in the  gate -contro l  theory to minimize the discomfort of 
int ramuscular in jec t ions .  The nurse can use the spec i f ic  
s c i e n t i f i c  p r inc ip le  of a f fe ren t  barrage,  a group of  incoming 
sensory information, to block the  transmission of  the  pain 
s t imulus.  This a f fe ren t  barrage has an inh ib i to ry  action which 
closes the ga te  to fu ture  pain t ransmiss ions .  The large A-beta 
f ib e r s  and small A-delta and C f ib e r s  each send a f fe ren t  
messages when stimulated with l i g h t  pressure  (Melzack and Wall, 
1983).
The ga te  control theory i s  based on the  following 
proposit ions  according to  Melzack and Wall (1983) and 
i l l u s t r a t e d  in Figure 4.
1. The transmission of nerve impulses from a f fe ren t  f ib e r s  
to  spinal cord transmission (T) c e l l s  i s  modulated by a 
spinal gating mechanism in the  dorsal horns.
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Figure 4. I l l u s t r a t i o n  of the  gate control theory
cognitive control
inhibitory control
SG action system
gate-control system
Figure 33. The gate-control theory: Mark 11. The new model includes excitatory 
(white circle) and inhibitory (black circle) links from the substantia gelatinosa 
(S G) to the transmission (T) cells as well as descending inhibitory control from 
brainstem systems. The round knob at the end o f the inhibitory link implies 
that its action may be presynaptic» postsyhaptic, or both. All connections are 
excitatory, except the inhibitory link from SG to T  cell.
From The Challenge of  Pain by Ronald Melzack and Pa t r ick  D. 
Wall. Copyright 1973 by Ronald Melzack. Copyright 1982 by 
Ronald Melzack and Pa t r ick  D. Wall. Reprinted by permission of 
Basic Books, Inc.
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2. The spinal ga ting mechanism i s  influenced by the 
r e l a t i v e  amount of a c t i v i t y  in large-d iameter  and
small-diameter f i b e r s :  a c t i v i t y  in la rge f i b e r s  tends to  
i n h ib i t  transmission (c lose the gate) while sm al l - f ibe r  
a c t i v i t y  tends to  f a c i l i t a t e  transmission (open the g a te ) .
3. The spinal ga ting mechanism i s  influenced by nerve 
impulses t h a t  descend from the bra in ,
4. A spec ia l ized  system of  la rge-diameter ,  rap id ly  
conducting f i b e r s  ( the Central Control Trigger) a c t i v a te s  
s e le c t iv e  cognit ive  processes t h a t  then influence,  by way of 
descending f i b e r s ,  the modulating p roper t ie s  of the spinal 
ga ting mechanism.
5. When the output of  the  T -ce l l s  exceeds a c r i t i c a l  l e v e l ,  
i t  a c t i v a te s  the  Action System, those neural areas t h a t  
under l ie  the complex, sequentia l  pa t te rns  of  behavior and 
experience c h a r a c t e r i s t i c s  of pain.
The use o f  sup e r f ic ia l  heat  fo r  r e l i e f  of deep s t ru c tu re  
pain i s  explained by two mechanisms. The f i r s t  i s  
implementation of the  somato-visceral re f lexes  which are known 
to  d i l a t e  deep blood vesse ls  to  c lea r  the  products of 
inflamation.  The second mechanism theor izes  t h a t  heated t i s s u e s  
generate  nerve impulses which play a ro le  in the  a f fe ren t  
barrage and have an inh ib i to ry  e f f e c t  by closing  the ga te  in the
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spinal cord.  This would explain how the  app l ica t ion  of  heat a t  
a d is tance  from the source of the damage and pain can be 
e f f e c t iv e .  The nerve impulses st imulated by heating the skin 
tr ave l  in to  the  spinal cord and, a t  convergent synapses, i n h ib i t  
impulses t h a t  o r ig in a te  in damaged t i s s u e  much deeper than the 
heated skin (Melzack and Wall, 1983). This theory a lso  s t a t e s  
t h a t  s t im ula t ion  o f  cutaneous nerve f ib e r s  can c lose the gate to  
the  transmission of  the pain impulse from a d i s t a l  por tion  of 
the  same nerve (Nathan, 1976).
The goal in app l ica t ion  of t h i s  theory i s  to  st imula te  the 
nerves t h a t  have inh ib i to ry  actions ,  the  la rge  diameter A-beta 
f i b e r s ,  while minimizing the s t imula tion of  ex c i ta to ry  f ib e r s ,  
the  A-delta  and C f ib e r s .  These thermal app l ica t ions  to  the 
skin must be made within a proper range of temperature so the 
app l ica t ion  does not cause harm to  the sub jec t .  Aspinall and 
Tanner (1981) s t a t e  t h a t  temperatures of  45°C or g rea te r  cause 
t i s s u e  damage and heat pain.  Humans can sense heat in a range 
from 40° to  46°C, with the average being 42.8°C. The range for 
heat pain sensa tion i s  43° to  51°C (Hensel, 1982).
The use of  pressure  to  s t imulate sensors i s  l e s s  well 
defined.  A-beta f i b e r s ,  the f a s t e s t  of  the a f fe ren t  f ib e r s ,  
transmit  the  sensation of mild pressure or v ib ra t ion .  A-beta 
f i b e r s  supply the  deep skin and subcutaneous areas from f ree  and
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spec ia l ized  nerve endings which have a low threshold fo r  
s t im ula t ion .  I t  i s  these f ibe rs  t h a t  i f  st imulated are most 
l ik e ly  to  c lose  the gate to  st imuli  from the slower A-delta and 
C f ib e r s  t h a t  transmit pain impulses (Melzack and Wall, 1983).
These two s t im ul i ,  mild pressure and heat,  serve as an
a f fe ren t  barrage in the gate control theory mechanism. This 
a f fe ren t  barrage closes the  gate to  the  fu tu re  A-delta and C 
f ib e r  t ransmiss ions ,  thus blocking some painful transmissions .  
Summary and Implications of Study
The use of  pressure and heat have not previously been
studied in terms of decreasing the  discomfort  from intramuscular 
in j e c t io n s .  With use of pressure and heat sensations to  close 
the gate to  painful sensation,  t h i s  study intends to increase 
the knowledge base in these  areas .
Coupled with the Roy adaptation model of  nursing which c a l l s  
fo r  manipulation of st imuli  to aid the  p a t i e n t ' s  adaptation,  
pa t ie n t s  may be able to  avoid an unnecessary painful stimulus 
while receiv ing  an intramuscular in j e c t io n .  This use of  the 
gate contro l  theory may aid the p a t i e n t  toward adaptation.
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Chapter 3 
Methodology
Design
An experimental approach was the design chosen fo r  t h i s  
study. Subjects were randomly assigned to  control and 
experimental groups. Subjects in the experimental group were 
t re a ted  with a warm/pressure pack p r io r  to  receiving  an 
intramuscular in je c t io n .  The discomfort scores from a graphic 
ra t ing  sca le  were compared, using the Mann-Whitney U t e s t  of 
s ign if icance .
Population and Sample
The population fo r  t h i s  study were a l l  the pa t ien ts  who were 
admitted fo r  ou t -p a t ien t  surgery a t  a 200 bed hospital  in a 
small midwestern c i t y  from August 5 through August 16, 1985. 
Three local hosp i ta ls  serve the  c i t y ' s  100,000 re s id en ts .  This 
hospital  serves a diverse  e thnic  and cu l tu ra l  population for  
most acute care needs.
All ou t -pa t ien t  surgery p a t ie n t s  who met the  following 
c r i t e r i a  over the two week period were admitted in to  the  study. 
Those who:
1. had no sensory d e f i c i t s  in the dorsogluteal  area by 
h is to ry .
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2. were able to  assume the prone pos it ion  with toes  
pointed inward.
3. were w i l l ing  and able to  sign the consent form fo r  the 
study.
4. were able to  complete the  quest ionnaire with a ss i s tance .
5. were f ree  of  mind a l t e r in g  drugs fo r  e ight  hours p r io r
to  in jec t io n  time. These include narco t ics ,  
t r a n q u i l i z e r s ,  an t idepressants  and hypnotics.
6. were a t  l e a s t  18 years of age and
7. were or iented to  time, place and person.
Procedures
P i lo t  study
A one day p i l o t  study was conducted one week p r io r  to  the 
s t a r t  of the research.  A group of 8 subjects  was s tudied to  
work out d e t a i l s  fo r  coordination of  s t a f f  and evaluate  
methods. That study y ie lded information tha t  lead to  two 
changes in the proposed method.
The f i r s t  change necessary was in r e la t io n  to  the 
ques t ionnaire .  Due to  i n a b i l i t y  of 3 subjects  to  follow the 
d i r e c t io n s  on the quest ionnaire ,  the  d i rec t ions  were read to  the 
sub jec ts .
The second change necessary was room assignments. During 
the  p i l o t  study some subjec ts  were assigned to  the same room so
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they could overhear explanations to o ther sub jec ts .  Subjects 
were a l l  assigned rooms in which they were e i t h e r  the  only one 
present or the only subjec t  p a r t i c ip a t in g  in the study assigned 
to  t h a t  room.
The s i t e  u t i l i z e d  in t h i s  study was the  o u t -p a t i e n t  surgery 
department. Pa t ien ts  admitted fo r  o u t -p a t ie n t  surgery require  
no h o sp i t a l i z a t io n  except fo r  the immediate period surrounding 
the surgical  procedure. The normal course of  events includes 
pre-admission t e s t i n g ,  admission, prepara tion fo r  the  procedure, 
the  procedure and a shor t  period to  recover from the 
anes thes ia .  The p a t i e n t  usually re tu rns  home th a t  day.
All pre-op medications fo r  ou t -pa t ien t  surgery are 
administered in the holding area.  The area was divided into 
rooms and phys ica l ly  arranged so th a t  no subjec t  was present 
while another was being medicated or questioned.
The c r i t e r i a  were met by 72 p a t ie n t s .  They were questioned 
p r io r  to  t h e i r  in je c t io n  time to s o l i c i t  t h e i r  p a r t i c ip a t io n  in 
the research .  Afte r  they accepted they were asked to  read and 
sign the consent (Appendix A). One subject  t h a t  met the 
c r i t e r i a  fo r  the  study refused to  p a r t i c ip a t e  due to  
"nervousness."
When the 71 sub jec ts  were ready fo r  t h e i r  prescr ibed 
in je c t io n ,  the p re - in je c t io n  quest ionnaire was administered.
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See Appendix B. One nurse,  the inves t iga to r ,  administered a l l  
quest ionnaires  by reading the d i rec t ions  and demonstrating the 
graphic r a t in g  sca le .  The subjec t  gave a re turn  demonstration.
Subjects in the control group received an intramuscular 
i n je c t io n  by the same nurse who administered the 
ques t ionnai res .  The nurse used a standardized technique.  All 
needles were 23 gauge, 3 .8  centimeters in length .  Some needles 
were manufactured by d i f f e r e n t  companies. The Demerol and 
Morphine were supplied in pre-loaded syringes with a ttached 
needles .  To provide consis tency, the Z- track method was 
s e lec ted  as the  method fo r  adminis tra tion of a l l  the  medications 
as hospita l  policy required th a t  method fo r  V is ta r i l  
i n j e c t io n s .  The dorsogluteal  s i t e  for  intramuscular in je c t io n s  
was chosen because i t  i s  the most common s i t e  selec ted  by nurses 
fo r  adu l t  p a t ie n t s  (Farley,  Joyce,  Long and Roberts, 1986).
The prone pos it ion with femurs in te rn a l ly  ro ta ted  was a lso  
used fo r  a l l  subjec ts .  In ternal ro ta t io n  of the  femur i s  a 
movement in which the a n te r io r  surface of the thigh tu rns  inward 
around a central  axis without undergoing displacement o f  the  
axis  (Barham and Wooton, 1973). The pos it ion  i s  achieved when 
the  toes  are pointed inward and heels outward while the sub jec t  
i s  in the  prone pos i t ion .  This pos it ion  re laxes  the  g lu teus  
maximum muscle. See Appendix C fo r  sp ec i f ic  procedure.
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The experimental group received the same procedure with the 
exception of a warm/pressure pack being placed proximal to the 
in jec t ion  s i t e  t h i r t y  seconds p r io r  to  receiving the actual 
in jec t io n .  This pack provided a mild pressure  stimulus to  the 
cutaneous area served by the same sensory nerves as the area of 
in jec t ion .
This pack was warmed in a microwave oven fo r  90 seconds to  
a t t a in  a temperature of 43.5 '  centigrade.  I t  was removed from 
the oven 5 minutes p r io r  to  placement on the subjec t .  The 
accuracy of t h i s  temperature was evaluated d a i ly .  The 
temperature remained constant for 10 minutes.  I t  served as a 
warm/pressure s t im ula to r  fo r  the la rge  f i b e r  sensory nerves 
within the temperature ranges necessary to  s t imula te  but not 
cause heat pain or  t i s su e  damage. See Appendix D fo r  spec i f ic  
procedure.
Instrument
Instruments fo r  t h i s  research were a two page pre in jec t ion  
questionnaire (Appendix B), a one page graphic ra t ing  scale for  
actual discomfort  (Appendix E) and a one page nursing 
information questionnaire  used to compile data  on the medication 
in jec ted  and procedure followed (Appendix F). Both 
quest ionnaires  were developed for t h i s  study.
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Demographic data  were col lec ted  to compare va r iab les  in each 
group. Height and weight data were co l lec ted  to  ca lcu la te  the 
s u b je c t ' s  weight /height  r a t i o .  Weight/height r a t i o  was the 
s u b je c t ' s  weight divided by height to  give an answer in pounds 
per inch of he ight .  This number was used to  ind ica te  body 
surface area,  which i s  a lso  a f a i r l y  accura te  in d ica to r  of 
th ickness  of subcutaneous t i s s u e .  Farley,  Joyce, Long and 
Roberts (1986) suggested th a t  many in jec t ions  intended to  be 
intramuscular a c tu a l ly  ended in subcutaneous t i s s u e s .  This i s  
e spec ia l ly  noted in those with a th ick  subcutaneous layer .
Data were a lso  co l lec ted  about previous in je c t io n s  to 
d iscover  i f  the  s u b je c t ' s  in jec t ion  experiences decreased or 
increased t h e i r  anxie ty ,  expected discomfort or actual 
discomfort .  Differences in experience with intramuscular 
in jec t ions  may cause subjec ts  to  repor t  actual  discomfort  
d i f f e r e n t ly .  I t  was a lso  important to  know i f  e i t h e r  the 
control  or experimental groups were d i f f e r e n t  in t h i s  aspect as 
i t  may have biased the  r e s u l t s .
Subjects were a lso  asked i f  they had a chronic painful 
i l l n e s s .  These da ta  were important fo r  the  same reasons as the 
data about experience with in jec t io n s .  C l in ic ians  recognize 
t h a t  the p a t ie n t  with chronic pain has developed behavior 
pa t te rns  th a t  may a l t e r  t h e i r  repor t  of discomfort .
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The subjec ts  were asked i f  they had taken any medications in 
the  l a s t  12 hours. These data  were important to  iden t i fy  those 
who may have had a medical reason fo r  an a l t e red  sense of 
discomfort or medically a l t e red  s t a t e  of  anxiety .  I f  the 
sub jec ts  had taken any medications, the  researcher  l i s t e d  them 
fo r  fu r th e r  determination of  possib le  e f f e c t s  on the research .
I f  they had received medications t h a t  a l t e r ed  t h e i r  functioning 
within the 8 hours p r io r  to  in jec t io n ,  they were not included in 
the study.
Measurement of In jec t ion  Discomfort
Huskisson (1974), Scott  & Huskisson (1976) and McGuire 
(1984) found t h a t  a graphic ra t ing  sca le  was the most s e n s i t iv e  
tool ava i lab le  to  measure the subjec t ive  experience of pain.  I t  
i s  important t h a t  the desc r ip to r s  span the e n t i r e  length of  the  
l i n e  so t h a t  the  subjec ts  are not biased toward one point on the 
l i n e .
Scott  and Huskisson (1976) reported th a t  these  sca les  are 
the  most accura te  and s en s i t iv e  tool f o r  measuring pain even 
though the measurement i s  never t o t a l l y  accura te .  There are 
o the r ,  possibly  more accura te ,  measures t h a t  involve much time 
to  complete and s t i l l  lack  the to t a l  accuracy desired  fo r  
research .
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Data obtained from t h i s  type of scale  were ordinal level 
data  fo r  s t a t i s t i c a l  c a lcu la t io n .  Each pos i t ion  on the  l i n e  was 
assigned a numerical value fo r  computation o f  da ta ,  through use 
of a tr ansparen t  overlay.  Those numbers ranged from zero fo r  no 
discomfort  to  20 fo r  the  worst possible  discomfort .  These 
numerical values were unknown to  the subjec ts  a t  the  time they 
marked the sca le .
In t h i s  research t h i s  type of  sca le  was used fo r  anxie ty,  
expected discomfort and actual discomfort measurements.
Measurement of Expected Discomfort
Each subjec t  a lso completed a graphic r a t in g  sca le  for  
expected discomfort  o f  in jec t ion  p r io r  to in j e c t io n .
Figure 5. Graphic r a t in g  sca le  fo r  measurement of expected 
discomfort
no ________________________________________  as bad as i t
discomfort  S 1 i g h t-M o d e r  a t  e-S e v e r  e can be
Measurement of P re in jec t ion  Anxiety
Pre in jec t ion  anxiety was measured because of the  c lose  
r e l a t io n sh ip  between discomfort and anxiety.  Merskey (1979) 
s t a t e s  th a t  pain repor ts  c o r r e l a t e  with anxiety.  Anxiety, l ik e
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discomfort,  i s  a subjective experience and exact measurement i s  
impossible.  Some e laborate  t e s t s  of  anxiety have included 
physiological  as well as the sub jec t ive  parameters in anxiety 
r a t in g  fo r  more accurate measurement. No physiological  measures 
were taken nor were any judgments made by the researcher  of  the 
level of anxie ty.  The subjects  were asked to perform a s e l f  
repor t  of anxiety on a scale  very s im i la r  to  the sca le  used fo r  
discomfort (Figure 6).
Figure 6. Graphic ra t ing  sca le  fo r  measurement of p re in jec t ion  
anxiety
no ________________________________________  as bad as i t
anxiety S 1 i g h t-M o d e r  a t  e-S e v e r  e can be
Bellack and Lombardo (1984) s t a t e  t h a t  the Likert -type  scale 
or fea r  thermometer, s imilar to  the  graphic  ra t ing  s ca le ,  i s  one 
of  the most accurate non-physiological  measures fo r  anxie ty .
This sca le  was chosen because i t s  ease of  administering,  i t s  
r e l a t i v e  v a l i d i t y  and i t s  s im i l a r i t y  to  the  scale used fo r  
discomfort .
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Chapter 4 
Results and Data Analysis
Techniques
Data obtained in t h i s  study were ordinal and in te rval in 
na ture .  S t a t i s t i c s  used to  describe  demographic var iab les  were 
percent and means. Most data  were analyzed through the use of a 
SpeedStat s t a t i s t i c s  package, designed for  use in Apple 
compatible computers. The Mann-Whitney U t e s t  o f  s ignif icance  
was used to compute the r e la t io n sh ip  between the  control and 
experimental groups to  t e s t  the hypothesis. Mann-Whitney U 
ca lcu la t ions  were performed by using a hand ca lc u la to r .  
C h arac te r i s t ic s  of the Subjects
The subjects were a l l  Caucasian ranging in age from 26 to 
85. Thir ty  six  males and 35 females pa r t i c ipa ted  in the study.
A comparison of var iab les  between the control and experimental 
groups revealed s im i la r i ty  in age, number, gender and 
weight/height r a t i o .
The groups were a lso  s im i la r  in r e la t io n  to  reported 
anxiety ,  expected discomfort and repor ts  of p r io r  in jec t io n s .
The groups, however, d i f f e r ed  in the number of subjec ts  who 
repor ted chronic pain.  The control group contained more than 2 
times as many subjects  with chronic pain than did the 
experimental group. See Table 1 fo r  spec i f ic  comparisons.
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Table 1.
Comparison of Control and Experimental Groups for  Variables 
Important to  the  Study
Factor compared Control Experimental
N of group 36 35
No. with chronic pain 9 4
Mean height /weight r a t i o 2.62 2.52
Mean age 58.8 60.9
No. of  males 18 18
No. of  females 18 17
Pr ior  in jec t io n  median 4 4
Median expected discomfort 4.89 4.49
Median anxiety  score 6.06 6.11
Subjects appeared to  be randomly assigned to  groups on a l l  
va r iab les  except repor ting  presence o f  chronic pain.
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Hypothesis Test
The hypothesis te s t ed  in t h i s  study was: subjec ts  who
receive  intramuscular in jec t ions  using a proximal warm/pressure 
pack placement technique will  experience le s s  discomfort  from an 
in jec t io n  than those who receive  the  in jec t io n  without the 
app l ica t ion  of the warm/pressure pack.
The actual discomfort median scores fo r  the control  (2) and 
experimental groups (2.5) were compared using the Mann-Whitney U 
Tes t .  See Appendix G fo r  individual subjec t  data .  The value of 
the  U obtained fo r  the control versus the  experimental 
comparison was 652, fo r  the  experimental versus the control  the  
U was 607. The U's were compared using the z score fo r  level  of 
s ig n i f ic an ce .  See Appendix H fo r  Mann Whitney U rank order of  
da ta .  Neither was s ig n i f i c a n t .  See Appendix I fo r  s t a t i s t i c a l  
c a lc u la t io n s .  The s t a t i s t i c a l  hypothesis th a t  control  group 
discomfort  scores are the same as the  experimental group 
discomfort  scores was accepted,  th e re fo re  causing r e j e c t io n  of  
the  research hypothesis.
The Liker t  type sca le  used to  c o l l e c t  t h i s  sub jec t ive  data  
i s  genera l ly  considered an ordinal s ca le .  In t h i s  study each 
point on the  l in e  was assigned a number fo r  ca lcu la t ion  so i t  
may be considered an in te rva l  s ca le .  A t  t e s t  was performed on
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the data  and the same conclusion was reached. The data  are not 
s ig n i f i c a n t  to  support the research hypothesis and the 
s t a t i s t i c a l  hypothesis was accepted.
The comparison of actual discomfort between the control  and 
experimental groups using frequency of  scores shows a s im i la r  
skewed d i s t r ib u t io n  to  the l e f t  but an addit ional skew to  the 
r i g h t  on the control group curve (Figure 7).  This skew may have 
accounted fo r  the mean score d i f fe rences  between experimental 
and control  groups.
I n te re s t in g  Findings
The subjec ts  with chronic pain reported a median actual 
discomfort  of 3.5 while those without chronic pain reported 
actual discomfort  of 2. The 9 sub jec ts  in the control group 
with chronic pain reported a median actual discomfort o f  2 while 
the 4 subjec ts  in the experimental group reported 3 .5 .  This 
chronic pain group data shows some i r r e g u la r i t y  but due to  the 
sub jec t ive  nature of the data  and the n of 13, no conclusions 
were drawn from the data .  I t  could have influenced the  outcome 
because 9 of  those subjects  with chronic pain were in the 
control  group.
The subjects  who received sleeping p i l l s ,  t r a n q u i l i z e r s ,  
na rco t ics  or s imi la r  medications within 12 hours of in je c t io n .
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Figure 7. A comparison of frequency d i s t r i b u t io n  of actual 
discomfort scores
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but not within 8 hours,  showed a higher expected discomfort,  
actual discomfort and anxiety than those who received no 
medications.  Those who received p r io r  medications ra ted  t h e i r  
median anxiety a t  10 while those who received none ra ted  i t  3. 
Those medicated subjec ts  ra ted  t h e i r  expected discomfort a t  4.5 
with the nonmedicated subjec ts  ra t ing  i t  a t  3 .5 .  The median 
actual discomfort of the medicated group was 3 while the 
non-medicated group was 2. The n of the  group receiving 
medications was 17. I t  i s  possib le  th a t  those 17 subjec ts  had 
p r io r  medication because of  the phys ic ian 's  knowledge of t h e i r  
emotional s t a t e .
McCaffery (1979) s t a t e s  th a t  pain repo r ts  are d i r e c t ly  
r e la ted  to  anxiety.  This research did not f ind  s imi la r  
r e s u l t s .  When anxiety was co rre la ted  with actual  discomfort a 
Pearson product moment co r re la t ion  of .14 was not found to  be 
s ig n i f i c a n t  (r= .24 or g re a te r  i s  s i g n i f i c a n t  a t  a .05 l e v e l ) .  
I f  t r u e ,  the females should repor t  p ropor t ionate ly  higher pain; 
ye t  they did not.
As age increased, the repor t  of actual  discomfort  scores 
decreased. A Pearson product moment c o r re l a t io n  or r= - .36 
exis ted  when age was co rre la ted  with actual  discomfort (r= - .24  
or g r e a te r  negative i s  s ig n i f i c a n t  a t  the .05 l e v e l ) .  This i s
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co ns is ten t  with Bell v i l l e ,  Forres t ,  Mil le r  and Brown (1971) who 
repor t  t h a t  as age increases  pain s e n s i t i v i t y  decreases.  Jacox 
(1977) repo r ts  t h a t  s tud ies  on pain th resho ld  most often  repor t  
an increased threshold  as age increases .
The weight /height  r a t i o  co rre la ted  with actual and expected 
discomfort .  As the r a t i o  increased the  repo r t  of actual 
discomfort  decreased a t  a Pearson product moment of - .25 (r=
-.24 or g re a te r  negative to  be s ig n i f i c a n t  a t  the  .05 l e v e l ) .  A 
s im i la r  r e l a t io n sh ip  occurred between the  weight/height r a t i o  
and expected discomfort  with a Pearson product moment of - .27 
(r= - .24  or g re a te r  negative to  be s i g n i f i c a n t  a t  the  .05 l e v e l ) .
The number of  m i l l i l i t e r s  of  so lu t ion  each subjec t  received 
was s im i la r  between groups. The b e l i e f  t h a t  as the volume of 
the i n j e c t a t e  increases ,  the  discomfort increases  was confirmed 
by t h i s  experiment. In jec tion  volume ranged from .3 of  a 
m i l l i l i t e r  to  3 m i l l i l i t e r s .  The to t a l  m i l l i l i t e r s  in jec ted  
co r re la ted  with actual  discomfort  fo r  a l l  medications (r= .25 a t  
the .05 level o f  s ign if icance  with r= .24 or l a rg e r  being 
s i g n i f i c a n t ) .
When the expected discomfort  was co r re la ted  with actual 
discomfort a s ig n i f i c a n t  r e la t io n sh ip  ex i s t ed .  A Pearson
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product moment co r re la t ion  of .27 resu l ted  from the co rre la t ion  
(r= .24 or g re a te r  needed fo r  s ignif icance  a t  the  .05 le v e l ) .
Data were also analyzed fu r th e r  to evalua te  the  re la t ionsh ip  
between the warm/pressure st imulus and the repor ts  of 
discomfort .  The data  co l lec ted  on a ll  71 sub jec ts  were sorted 
to  decrease the  number of v a r iab les .  Demerol was the  only 
in jec ted  medication fo r  32 subjec ts .  Analyzing t h i s  group 
decreased a number of  var iab les  such as the  q u a l i ty  of the 
needles and the i r r i t a b i l i t y  of  the medication.  The group of  32 
sub jec ts  was equally divided between control and experimental 
groups.  The groups were a lso  s im i la r  in r e l a t i o n  to  most 
c h a r a c t e r i s t i c s  including the number of subjec ts  who reported 
chronic pain (Table 2).
Analysis of  these  data lead to the same conclusion as th a t  
of  the  researched hypothesis.  The r e s u l t s  using only the data 
r e l a t e d  to  Demerol in jec t ions  shows a U of 95.5 or 161.5 when a 
U of  l e s s  than 83 was necessary to prove a s ig n i f i c a n t  
r e l a t io n s h ip .
Results
This study did not show conclusive r e s u l t s  about the 
warm/pressure app l ica t ion .  Some pa t ien ts  found the  process of 
i n jec t io n  f ree  of discomfort .  In fac t  6 subjec ts  in the control
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Table 2.
Only Medication
Factor compared Control Experimental
Mean age 64 67
No. of males 10 10
No. of  females 6 6
No. in group 16 16
No. with chronic pain 4 4
Pr ior  in je c t io n  median 4 4
Mean height /weight r a t i o 2.65 2.60
Mean mis. in jec ted .62 .59
Median anxiety scores 3 5
Median expected discomfort 5.50 3
Median actual  discomfort 2 1.50
Mean anxie ty  scores 5.10 5.82
Mean expected discomfort 5.18 4.81
Mean actual discomfort 3.44 1.75
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group and 7 in the  experimental group found the  process free  of 
discomfort .  This shows t h a t  proper pos it ioning and technique 
may re l i e v e  the discomfort without the addi t ion of  other 
modal i t ies .  In t h i s  study 13 of  71 subjects  were discomfort 
f r ee .
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Chapter 5 
Discussion
Limitations
There were many l im i ta t io n s  In t h i s  study and I t s  r e s u l t s  
should not be general ized to  the general population of 
p a t i e n t s .  In studying subjec tive  experiences such as discomfort 
a major l im i t a t io n  e x i s t s  In measurement due to  I t s  subjective  
na ture .  Human subjec t  measurement of  discomfort  I s ,  a t  best ,  
Incons is ten t .  I t  var ies  dramatical ly  with many f a c to r s  causing 
t h a t  Inconsistency. At t h i s  time many measurement too ls  are 
ava i lab le  but a l l  y ie ld  questionable r e s u l t s .
The graphic ra t in g  sca les  used In t h i s  study are proven to  
be the  most accurate  sca le  to  measure s e l f  repor t ing  of  actual 
discomfort .  However, the  tool used In t h i s  study was te s ted  on 
only e igh t  sub jec ts .  The scales have not been va l ida ted  for 
e i t h e r  anxiety or expected discomfort.  The tool  has not been 
v a l1 dated.
About the same number of experimental and control  subjects  
received Demerol, morphine and a t ropine .  There were II 
experimental subjects  who received Nembutal but only 4 control 
subjec ts  receiving th a t  medication.  Only 1 experimental subject  
received other medication while there  were 4 control  group
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sub jec ts  who received other medications.  This placed fewer 
sub jec ts  with o ther  medications in the experimental group than 
in the control  group.
In addit ion  the  speed of in jec t ion  and qua l i ty  of the 
needles can a f f e c t  the reporting of discomfort .  Although a 
s ing le  re sea rcher  performed a l l  the i n j e c t io n s ,  the speed of  
in je c t io n  i s  only assumed to be equal because i t  was not 
measured. The needle qua l i ty  can also vary according to  the 
manufacturers '  c r i t e r i a  and a t  l e a s t  two manufacturers '  needles 
were used. Control was not used fo r  t h i s  possib le  manufacturing 
d i f fe ren ce .
The appl ica t ion  of the warm/pressure pack may have been an 
i n s u f f i c i e n t  a f f e r e n t  barrage because of  i t s  warm temperature.  
Stimulat ing the  f a s t  A-beta f ib e r s  with the l i g h t  pressure in 
the  hope of causing a s u f f i c i e n t  a f fe ren t  barrage should be 
s u f f i c i e n t  to  c lose  the gate to the fu tu re  painful st imulus.  
However, the  warmth may have s t imulated the  slower C f ib e r s  
which may not have closed the gate  but perhaps opened i t  because 
of  t h e i r  exc i t a to ry  act ions .
Another l im i ta t io n  was th a t  the groups were not randomized 
due to  the  unequal d i s t r ib u t io n  of sub jec ts  with chronic pain 
between the control  an experimental groups. The control group
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included 9 subjec ts  with chronic pain t h a t  reported  a mean 
actual discomfort of  5.22 while the experimental group included 
4 with a mean of  2.25.
The gate control  theory remains in i t s  e a r ly  s tages  of 
app l ica t ion .  Much i s  ye t  to be learned from human subjec ts  
research on app l ica t ion  of  the theory.
Applications to  Prac tice
The app l ica t ion  of  these  research f indings  to  bedside 
p ra c t ic e  is  l im i ted .  All pa t ien ts  would not bene f i t  from the 
placement of a warm/pressure pack proximal to  the  s i t e  of 
in j e c t io n .  However, some pa t ien ts  found the process free  of 
discomfort with and without the pack. Proper pos i t ioning  and 
technique may be of  primary importance in r e l i e v in g  the 
discomfort of intramuscular in jec t ion .
This research found th a t  females and males reported 
e s s e n t i a l l y  the  same actual discomfort of int ramuscular 
i n jec t io n  even though report ing d i f f e r e n t  leve l s  of anxiety.  
Jacox (1977) rep o r t s  t h a t  there  i s  some consensus t h a t  the pain 
th reshold  does not vary s ig n i f i c a n t ly  between males and 
females. And i t  has been reported th a t  females have lower, 
higher and the  same pain to le rance  as males (Elton,  Stanley and 
Burrows, 1983). Copp (1985) concludes t h a t  the re  i s  much
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inconsistency  in r e s u l t s  of s c i e n t i f i c  t e s t s  re la t in g  pain 
th resho ld  or pain to le rance  to  gender. Therefore gender should 
not be a f a c to r  to  consider in app lica tion  of nursing techniques 
fo r  discomfort management.
The rep o r t  of higher anxiety by females may be the r e s u l t  of 
c u l tu ra l  influence. Females seem to  express t h e i r  emotions more 
openly than do males. I t  does not necessa r i ly  mean the actual 
anxiety  i s  d i f f e r e n t  from th a t  of males.
This study also found th a t  anxiety does not co rre la te  with 
actual discom fort. However, the  sub jec ts  expected discomfort 
d id  c o r re la te  with actual discomfort. This could be assessed by 
nurses before performing a technique th a t  w ill  cause discomfort 
and prepare the  p a t ie n t  accordingly. I t  may be more useful fo r  
nurses to  simply ask a p a t ie n t  what t h e i r  expectation of 
d iscomfort is  instead of attempting to  evaluate th e i r  anxiety .
The p r in c ip le  o f  decreasing the discomfort by decreasing the 
t o ta l  volume in jec ted  is  supported. The nurse performing 
in tram uscular in jec t io n s  must s t r iv e  to  keep the  volume to  the  
minimum possib le  to  in je c t  the  prescribed dose.
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Suggestions fo r  Further Research
The app lica tion  of the warm pack may have been an 
in s u f f ic ie n t  a f fe re n t  barrage due to  i t s  warm tem perature, which 
may have had an ex c ita to ry  ac tio n .  This research  was conducted 
with the heat app lica tion  a t  43.5°C to  avoid the  p o s s ib i l i ty  of 
heat discomfort. The reac tion  of humans to  the  ap p lica tion  of 
heat is  variab le  and one may cause heat discomfort when only 
heat sensation i s  d es ired . Possible fu tu re  research  could use 
the  same experimental design with cold app lica tion  or a neutral 
temperature, the same as skin temperature. Future researchers  
may want to  use the l ig h t  pressure  app lica tion  with v a r ia t io n s  
on the  pressure . The use of a s l ig h t ly  heavier pressure  or 
v ib ra t in g  pressure may prove more e f fe c t iv e .
Although the data  concerning the placement of warm/pressure 
packs to  reduce in jec t io n  pain are inconclusive, nurses should 
not give up on app lica tion  o f  the  gate control theory a t  the 
bedside. The nursing profession needs to address research th a t  
v a l id a te s  the  ra t io n a le  fo r  techniques. Nurses should not 
continue to  i n f l i c t  discomfort on th e i r  p a t ie n ts  unless they 
have researched a l l  methods to  avoid i t .
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Appendix A
INFORMED CONSENT FOR RESEARCH PROJECT
I , __________________________________________ herewith agree to
(p r in t  your name) 
serve as a sub jec t in the  invest iga tion  o f  INTRAMUSCULAR 
INJECTION under the supervision of Michael DesRocher RN. This 
research  aims to  evaluate a nursing technique fo r  intramuscular 
in je c t io n s .
I w ill  receive  no in jec t io n  th a t  I would not normally receive in 
the  course o f my surgery. The necessary in jec t io n  I receive 
before my surgery w ill begraded by me to  help determine the 
e f f e c t  of the  nursing technique.
My p a r t ic ip a t io n  includes;
1. Signing th i s  consent.
2. Completing the Questionnaire before the  in jec t io n .
3. Completing the  Questionnaire a f t e r  the in jec t io n .
I understand th a t  c o n f id e n t ia l i ty  w ill  be p ro tec ted , th a t  I am 
free  to  withdraw from t h i s  research a t  any time, and obtain the 
bes t  care  otherwise av a ilab le .
I have read and fu l ly  understand the foregoing information.
Your
signa tu re
Witness
D a t e  -___-___ , Time
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Appendix B 
Subject Questionnaire 
TO BE FILLED OUT BEFORE THE INJECTION
1. Your age is
2. Your present weight is
3. Your present height is
4. Are a male or female
5. How many in je c t io n s  (shots) have you had in your l i f e  p r io r  
to  today?
--Mark an X to  the l e f t  o f  the  best answer--
 a. Never can remember having an in je c t io n .
 b. Less than 5 in je c t io n s .
 c . More than 5 le ss  than 10 in je c t io n s .
 d. More than 10 le ss  than 30 in je c t io n s .
 e . More than 30 in je c t io n s .
6. Do you have a chronic painful i l ln e s s ?  Yes ___ No  .
Examples - -  A r th r i t i s ,  Back problems, Migraines, e tc .
I f  Yes p lease  L is t :
7. Did you take  any medications in the  l a s t  12 hrs? 
Yes ___  N o__
i f  Yes p lease  l i s t ,  Med and time:
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8. Example Answer
no    as bad as i t
anxiety S 1 i g h t-M o d e r  a t  e-S e v e r  e can be
Rate y o u rse lf  about your present anxiety  (nervousness) on 
the  sca le  below, mark an X on the  l in e  corresponding to  your 
answer. USE ANY POINT ON THE LINE.
Your anxiety (nervousness) now is
no   as bad as i t
anxiety S 1 i g h t-M o d e r  a t  e-S e v e r  e can be
9. Example Discomfort Scale
no ________________________________________  as bad as i t
discomfort S 1 i g h t-M o d e r  a t  e-S e v e r  e can be
On the  sca le  provided below, r a te  how much discomfort you 
th ink  a normal in je c t io n  causes by marking an X a t  the 
appropria te  spo t.  USE ANY POINT ON THE LINE.
Your Discomfort Scale
no ________________________________________  as bad as i t
discomfort S 1 i g h t-M o d e r  a t  e-S e v e r  e can be
Stop— Stop— Stop— Stop— Stop— Stop— Stop— Stop— Stop— Stop
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Appendix C
This procedure was used fo r  sub jec ts  in the  control group.
1. Admit sub jec t as normal.
2. Administer consent and get s ignatu re .
3. Prepare in je c t io n  in nurses ' area.
4. Approach sub jec t .
5. Id e n t i fy  sub jec t .
6. Administer p r e - t e s t  questionnaire .
7. Position  sub jec t on abdomen (prone) with toes inward.
8. Cleanse skin with a lcohol, t e l l  sub jec t ,  "I w ill t e l l  you 
before I make the in je c t io n .  I t  takes about 30 seconds fo r  
the  alcohol to  dry ."
9. Allow 30 seconds fo r  alcohol to  dry.
10. Tell su b jec t ,  "I w ill in je c t  now."
11. Make in je c t io n  according to  hospita l policy with a 21 guage,
3 .8  cm needle using the  Z-Track method.
12. Tell su b jec t ,  "1 am through now. Would you please f i l l  out
t h i s  p a r t  o f  the questionnaire?" Point to  the
p o s t - in je c t io n  sca le .
13. Thank the  sub jec t fo r  cooperation.
14. Return with the  questionnaire  and equipment to  nurses ' area.
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Appendix D
This procedure was used fo r  sub jec ts  in the experimental group.
1. Admit subject as normal.
2. Administer consent and g e t  s ignatu re .
3. Prepare in jec t io n  in nu rses ' area.
4. Heat "hot pack" in microwave oven for 90 seconds. Remove, 
in s e r t  in to  cover and ca r ry  to  p a tien t  in pocket.
5. Approach sub jec t .
6. Iden tify  sub jec t.
7. Administer p re - te s t  questionnaire .
8. Position sub jec t on abdomen (prone) with toes  inward.
9. Position "hot pack" in proper pos it ion .
10. Cleanse skin with a lcohol, t e l l  sub jec t ,  "I w ill t e l l  you 
before I make the in je c t io n .  I t  takes about 30 seconds for 
the alcohol to  dry."
11. Allow 30 seconds fo r  alcohol to  dry.
12. Tell sub jec t,  "1 w ill in j e c t  now."
13. Make in jec t io n  according to  hospita l policy  with a 21 guage,
3.8 cm needle using the  Z-Track method.
14. Tell sub jec t,  "1 am through now. Would you p lease f i l l  out
th i s  pa rt  o f  the  questionnaire?"  Point to  the
p o s t- in jec t io n  sca le .
15. When complete remove the  "Hot pack."
16. Thank the subject fo r  cooperation.
17. Return with the "hot pack," questionnaire  and equipment to 
nurses ' area.
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Appendix E
To be completed immediately AFTER the in je c t io n
Rate the discomfort you f e l t  a t  the  in jec tion  s i t e  when you 
received your in je c t io n .
Discomfort Scale
no ________________________________________  as bad as i t
discomfort S 1 i g h t-M o d e r  a t  e-S e v e r  e can be
Comments :
Stop— Stop— Stop— Stop— Stop— Stop— Stop— Stop— Stop— Stop 
Thank you! Return t h i s  to  the  Nurse now.
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Appendix F
******************* Nursing Inforinstion ******************* 
to  be completed by the  nurse giving the in je c t io n
Your i n i t i a l s  _________ . The d a t e  -___-___
Time___________ .
1. What medication was in jec ted?______________________________
2. What dose?
3. How many ml' s?_
4. Which hip? RT or LT
5. Were you able to  follow the procedure? Yes  No
I f  No Why?______________________________
5. Was the  Hot Pack Applied? Yes No .
Comments:
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Appendix G
Individual Subject Data Report
Subject Number 1 2 3 4 5 6 7
Exp or Control C C C C C C C
Age 56 70 62 71 62 72 40
Weight/Height 1.8 2.1 2.8 2.5 2.5 2.3 2.2
Male or Female F F M F M F F
P rio r  in jec t io n s 5 5 3 3 5 4 5
Chronic pain? N N N Y N N Y
Meds past 12 hrs? N N N Y N N Y
Anxiety score 3 0 6 5 11 5 13
Expected discomfort 9 6 6 10 3 5 4
Actual discomfort 1 6 10 2 11 1 10
Medication 1 M D D D D D N
No. of mis .5 .3 .8 .5 1.0 .5 1.5
Medication 2 A _ _ A
No. o f  mis .3 - - - - - .4
Total Ml's in jec ted .8 .3 .8 .5 1.0 .5 1.9
Rt or Lt dors g lu t R L L L R R L
Medication key: A= Atropine 
C= Codeine 
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
Appendix G (continued)
Individual Subject Data Report
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Subject Number 8 9 10 11 12 13 14
Exp or Control C C C C C C C
Age 58 39 77 63 46 56 63
Weight/Height 3.1 3.2 2.7 2.7 2.5 2.5 2.9
Male or Female F F M M M M M
P rio r  in je c t io n s 5 3 4 3 5 4 4
Chronic pain? N Y N N Y N N
Meds past 12 hrs? N Y N N Y N N
Anxiety score 13 12 5 1 4 2 7
Expected discomfort 1 7 2 11 3 4 6
Actual discomfort 0 1 0 11 11 1 3
Medication 1 N D M D M D M
No. of mis 1.5 .5 .3 .8 .7 1.0 .7
Medication 2 A _ R P R A R
No. of mis .4 - 1.0 1.0 1.0 .4 1.0
Total Ml's in jec ted  1.9 
Rt or Lt dors g lu t  R
.5 1.3
L
1.8
L
1.7
L
1.4
L
1.7
L
Medication key: A= Atropine 
C= Codeine 
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
Appendix G (continued)
Individual Subject Data Report
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Subject Number 15 16 17 18 19 20 21
Exp or Control C C C C C C C
Age 50 77 68 32 63 71 65
Weight/Height 1.9 3.0 2.3 2.1 2.6 2.6 2.
Male or Female F F M F M M M
P rio r  in je c t io n s 4 4 3 2 5 2 3
Chronic pain? N N N N N N N
Meds past 12 hrs? N N N Y N N Y
Anxiety score 3 8 2 10 0 1 4
Expected discomfort 2 8 7 5 0 9 0
Actual discomfort 3 1 2 11 0 0 4
Medication 1 D D D A N D D
No. o f  mis .6 .5 .5 .6 1.5 .8
Medication 2 A V C A _ A
No. o f  mis
Total Ml's in jec ted  
Rt o r  Lt dors g lu t
.3
.8
1 . 0  2.0
1.5
L
2 .6
R
.4
1.9
L
.8
.5
.4
.9
Medication key: A= Atropine 
C= Codeine 
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
Appendix G (continued)
Individual Subject Data Report
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Subject Number 22 23 24 25 26 27 28
Exp or Control C C C C C C C
Age 27 34 70 36 64 45 50
Weight/Height 2.8 3.6 3.3 1.9 3.3 2.3 3.1
Male or Female F F M F M M F
Prior in je c t io n s 4 4 5 5 5 4 5
Chronic pain? N N N Y Y N Y
Meds p as t  12 hrs? Y N N Y N N Y
Anxiety score 11 0 15 11 1 3 6
Expected discomfort 5 3 4 16 2 9 2
Actual discomfort 2 1 4 15 1 4 5
Medication 1 M D D M D D S
No. of mis .6 .8 .5 .6 1.0 .5 2.0
Medication 2 _ R _ A _ R
No. of mis - 1.0 - .3 - - 1.0
Total M l's in jec ted .6 1.8 .5 .9 1.0 .5 3.0
Rt or Lt dors g lu t L R L L R L L
Medication key: A= Atropine 
C= Codeine 
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
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Appendix G (continued)
Individual Subject Data Report
Subject Number 29 30 31 32 33 34 35
Exp or Control C C C C C C C
Age 61 61 68 57 70 75 60
Weight/Height 2.0 3.7 2.1 2.3 2.9 2.8 3.2
Male or Female F F F M M F M
P rio r  in je c t io n s 5 3 5 5 4 5 3
Chronic pain? Y N N N Y N N
Meds past  12 hrs? Y N N N N N N
Anxiety score 12 19 6 3 1 3 9
Expected discomfort 0 3 4 7 3 2 5
Actual discomfort 0 0 2 6 2 0 2
Medication 1 N D D D D D D
No. o f  mis 2.0 .5 .5 .8 .5 .3 .8
Medication 2 A R _ - -
No. o f  mis - .4 1.0 - - -
Total Ml's in jec ted 2.0 .9 1.5 .8 .5 .3 .8
Rt or Lt dors g lu t L L L R L L L
Medication key: A= Atropine 
C= Codeine 
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
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Appendix G (continued)
Individual Subject Data Report
Subject Number 36 37 38 39 40 41 42
Exp or Control C E E E E E E
Age 79 67 68 54 74 58 53
Weight/Height 2.4 2.6 1.8 1.9 4.3 2.8 1.5
Male or Female M F F F M M F
P rio r  in je c t io n s 5 5 5 5 5 5 5
Chronic pain? N Y N N N Y N
Meds past 12 hrs? N Y N N N Y N
Anxiety score 3 6 1 7 11 1 10
Expected discomfort 3 4 11 6 1 4 3
Actual discomfort 2 5 1 6 3 2 9
Medication 1 D M D D M N N
No. of mis .5 .4 .5 .5 .7 1.0 1.0
Medication 2 I R - _ A A
No. of mis 1.0 - 1.0 - - .4 .4
Total Ml's in jec ted .5 1.4 1.5 .5 .7 1.4 1.4
Rt or Lt dors g lu t L R R L R L R
Medication key: A= Atropine 
C= Codeine 
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
58
Appendix G (continued)
Individual Subject Data Report
Subject Number 43 44 45 46 47 48 49
Exp o r Control E E E E E E E
Age 74 68 78 57 85 68 64
Weight/Height 2.6 2.4 1.7 3.2 2.1 1.7 2.1
Male or Female F M M M M M F
P rio r  in je c t io n s 4 5 4 5 3 5 4
Chronic pain? N N N N N N V
Meds p a s t  12 hrs? N N N Y N N Y
Anxiety score 2 1 3 10 2 0 15
Expected discomfort 6 1 3 5 8 7 6
Actual discomfort 7 4 4 1 2 0 0
Medication 1 N N D N D N D
No. o f  mis 1.0 1.0 .7 1.5 .4 1.0 .4
Medication 2 A A - A - A
No. o f  mis .4 .4 - .4 - .4
Total Ml's in jec ted 1.4 1.4 .7 1.9 .4 1.4 .4
Rt o r Lt dors g lu t L R R L R R L
Medication key: A= Atropine 
C= Codeine 
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
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Appendix G (continued)
Individual Subject Data Report
Subject Number 50 51 52 53 54 55 56
Exp or Control E E E E E E E
Age 83 78 60 71 76 41 43
Weight/Height 3.5 2.1 2.5 3.1 2.3 2.6 1.8
Male or Female M F M F F F F
P rio r  in je c t io n s 4 4 5 5 5 5 4
Chronic pain? Y N N N N N N
Meds past 12 hrs? N N N N N N N
Anxiety score 3 10 1 2 7 2 17
Expected discomfort 2 1 7 2 5 0 3
Actual discomfort 2 0 0 1 1 1 9
Medication 1 D D 0 D D D N
No. o f  mis .8 .4 .5 .5 .5 .8 2.0
Medication 2 _ R A
No. of mis - - - - 1.0 - .4
Total Ml's in jec ted .8 .4 .5 .5 1.5 .8 2.4
Rt or Lt dors g lu t R R L L R L R
Medication key; A= Atropine 
C= Codeine 
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
Appendix G (continued)
Individual Subject Data Report
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Subject Number 57 58 59 60 61 62 63
Exp or Control E E E E E E E
Age 68 26 69 75 56 55 56
Weight/Height 3.2 2.9 3.7 2.2 2.7 2.9 2.6
Male or Female M M M F M F F
P rio r  in je c t io n s 5 4 5 5 3 4 5
Chronic pain? N N N N N N N
Meds past 12 hrs? N N Y N N N N
Anxiety score 9 0 10 10 10 0 3
Expected discomfort 3 6 2 3 3 1 10
Actual discomfort 2 6 3 3 0 0 2
Medication 1 D D D N D D D
No. o f  mis .8 .8 .8 1.0 .5 .8 1.0
Medication 2 A « A A
No. o f  mis - .4 - .4 - - .4
Total Ml's in jec ted .8 1.2 .8 1.4 .5 .8 1.4
Rt or Lt dors g lu t  
Medication key:
R
A=
C=
R
Atropine
Codeine
R L R R R
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
Appendix G (continued)
Individual Subject Data Report
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Subject Number 64 65 66 67 68 69 70
Exp or Control E E E E E E E
Age 81 21 56 25 60 69 67
Weight/Height 2.4 2.3 2.5 2.1 2.6 2.6 2.7
Male or Female M M M F M M F
P rio r  in je c t io n s 4 4 5 4 5 2 2
Chronic pain? N N N N N N N
Meds past 12 hrs? N N Y N N N N
Anxiety score 10 4 2 1 17 7 2
Expected discomfort 1 5 3 3 10 9 4
Actual discomfort 1 8 3 1 3 3 3
Medication 1 D M D N N D N
No. o f  mis .7 .7 .8 2.0 1.5 .7 2.0
Medication 2 R •V A A A
No. o f  mis
Total Ml's in jec ted  
Rt or Lt dors g lu t
1.0
1.7
L
.4
2.4
R
.4
1.9
R
.4
2.4
L
Medication key; A= Atropine 
C= Codeine 
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
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Appendix G (continued)
Individual Subject Data Report
Subject Number 71
Exp or Control E
Age 30
Weight/Height 2.1
Male or Female F
P rio r in je c t io n s 5
Chronic pain? N
Meds past 12 hrs? Y
Anxiety score 18
Expected discomfort 9
Actual discomfort 4
Medication 1 M
No. of mis .7
Medication 2
No. of mis -
Total Ml's in jec ted .7
Rt or Lt dors g lu t R
Medication key: A= Atropine 
C= Codeine 
D= Demerol 
1= Inapsine 
M= Morphine 
N= Nembutal 
P= Phenergan 
R= Robinul 
S= Sublimaze 
V= V is ta r i l
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Appendix H 
Mann-Whitney U Rank Order o f  Data
Control Experimental
Score *Rank *Score *Rank
15 71 9 63.5
11 68.5 9 63.5
11 68.5 8 62
11 68.5 7 61
11 68.5 6 58.5
10 65.5 6 58.5
10 65.5 5 55.5
6 58.5 4 51.5
6 58.5 4 51.5
5 55.5 4 51.5
4 51.5 3 44
4 51.5 3 44
4 51.5 3 44
3 44 3 44
3 44 3 44
3 44 3 44
2 33.5 3 44
2 33.5 3 44
2 33.5 2 44
2 33.5 2 44
2 33.5 2 44
2 33.5 2 44
2 33.5 2 44
1 20.5 1 20.5
1 20.5 1 20.5
1 20.5 1 20.5
1 20.5 1 20.5
1 20.5 1 20.5
1 20.5 1 20.5
0 7 0 7
0 7 0 7
0 7 0 7
0 7 0 7
0 7 0 7
0 7
N^36 N=35
R2=1319 Rl=1238
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Appendix I
S ta t i s t i c a l  Calculations Mann-Whitney U
N (l)x[N (l)+ l]
U(l) = N (l)xN (2)+_______    -R(l)
35x{35+l)
U{1) = 35x36+ ______    -1238
U(l)= 652
N(2)x[N(2)+l]
U(2) = N(l)xN(2)+ _______    -R(2)
36x(36+l)
U(l) = 35x36+ ______________  -1319
U(2)= 607
U - X(U)
Z(U)=
a(U)
N{l)xN{2) 35x36
X(U)=__________  =   = 630
2 2
N(l)xN(2)[N(l)+N{2)+l] 35x36x[35+36+l]
a(U)= ---------------    =    = 86.9
652-630
Z ( i ) = __________  = .25 The Z would need to  be g re a te r
86.9 ' than 1.65 to  be s ig n i f ic a n t  a t
a p= .05. Therefore, i t  is  
not
607-630 s ig n i f ic a n t .
Z(2)= -  - .26
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Appendix J
April 17, 1987
Michael DesRocher, RN 
11038 R ad c lif f  Dr.
A llendale , MI 49401
Copyright Department 
Basic Books, In c . ,  Publishers 
subs. Harper and Row, Publishers 
10 E. 53rd St.
New York, New York 10022
Dear Copyrighters,
I am w riting  to  request permission to  copy an i l l u s t r a t i o n ,  from 
one o f  your p u b lica tions , fo r  use in my Masters o f  Science in 
Nursing th e s i s .
To be sp e c if ic  I would l ik e  to  copy Figure 33 on page 235 of The 
Challenge of Pain authored by Ronald Melzack and P a tr ick  D. Wall. 
This i s  the  revised ed it io n  copyrighted in 1983.
This i l l u s t r a t i o n  g re a t ly  a ids  my w rit ten  material in explaining 
the  ga te  control theory.
The second i l l u s t r a t i o n  th a t  I would l ik e  to  reproduce fo r  use in 
my th e s i s  i s  f igure  12 on page 120 o f the same p ub lica tion .
The Library of Congress ca ta log  card number i s  LC:82-70851 fo r  the 
p u b lica t io n .
The ISBN:0-465-00906-9.
The use o f  these i l l u s t r a t i o n s  in my th e s is  would be g re a t ly  
apprecia ted .
Sincere ly ,
Michael DesRocher, RN
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Appendix K
BASIC B O O K S ,  INC.
P U B L I S H E R S
10 EAST 53d* STREET, N EW  YORK, N. Y. 10022 (212)207-7057
April 28, 1987
Mr. Michael DesRocher, RN 
11038 Ratcliff Drive 
Allendale, MI 49401
Dear Mr. DesRocher:
Replying to your request, we are pleased to grant you 
permission to quote from our publication in your
dissertation, provided the following acknowledgment is made:
From THE CHALLENGE OF PAIN by^onald Melzack and 
Patricia D. Wall. Copyright(^1973 by Ronald 
Melzack. Copyright © 1 9 8 2  by Ronald Melzack and 
Patricia D. Wall. Reprinted by permission of 
Basic Books, Inc.
If at some future time you decide to publish your thesis, 
kindly write us again.
Sincerely,
Mary Beth Diulio 
Permissions Editor
